The relationship between seeding and outcomes in the Men's NCAA Basketball Tournament has been explored by a number of relatively recent studies. However, there has been very little published research on the Men's Postseason National Invitation Tournament, which, unlike contests in the former tournament, are typically played on a home court basis. As such, the relationship between seeding and expected outcomes may differ between the two events. Results from linear probability and probit models presented here indicate that, although the intercept is higher as expected, the marginal effect of a 1-unit seeding differential in an NCAA Tournament contest is only about 60-75 percent of its NIT contest counterpart.
Introduction and Background
Over the past several years there has been a significant amount of research on tournament seeding in various sporting events. Previous studies have investigated both the optimal number of tournament participants (e.g., Swofford, Mixon and Green, 2009 ) and the most efficient seeding in constructing an elimination tournament (e.g., Harville, 2003) . Along these lines Schwenk (2000) provides a set of guidelines for seeded tournaments encompassing the concepts of delayed confrontation and rewarded sincerity. Delayed confrontation is the idea that the two strongest teams in the elimination tournament should not face each other until there are only two teams remaining, or that the four strongest teams should not face each other until there are only four teams remaining, and so on. Rewarded sincerity is the notion that the highest seeded team should have the least arduous path to the finals of the tournament, and that the weakest team should face the most difficult path to the finals, and so on again.
If the tournament seeding is done properly, a higher seed should defeat a lower seed. The objective of this study is to examine this issue by extending earlier work on seeding in men's college basketball's NCAA tournament (hereafter NCAAT) to the National Invitation Tournament (hereafter NIT). We do so using the regression framework of Schwertman, Schenk and Holbrook (1996) to examine the accuracy and effect of seeding on NIT game outcomes. Although the NCAAT and NIT are both postseason tournaments, the NCAAT has its choice of the best teams, leaving the NIT with the remainder and a need to rely on the assignment of a home court advantage to higher seeds to remain financially viable. In comparison with Schwertman, Schenk and Holbrook (1996) and the NCAAT, we find a higher intercept, clearly indicating the presence of the home court advantage awarded by the NIT, but also a larger increase in the probability of winning associated with an increase in seed difference. This result is somewhat surprising because our suspicion was that correctly seeding teams 65 through 96 was likely to be more difficult than seeding teams 1 through 64, hence there would be information lost in the seeding. the eventual winner, there are important differences between the two. The objective of the NCAAT is to crown a national champion using, roughly, the best two-thirds of the top 100 teams in the country. The NIT is trying to maximize profits from a tournament using the bottom third of the top 100 teams. These different objectives are reflected in the set-up of each tournament.
NCAAT
The NCAAT is held in March and April with the goal of determining the national champion. A tournament selection committee chooses, approximately, the best 68 teams in the nation to participate. The 68 teams are split into four groups of 16, seeded one through 16. As the goal is the determination of a national champion, tournament games are played at neutral sites so as to not provide unfair advantages. 
NIT
The NIT selection process is similar to that used for the NCAAT. There are two ways to gain entrance into the NIT. First, "automatic bids" are given to the regular season champions of each NCAA Division I conference that failed to win their conference tournament nor were extended an "at-large" invitation by the NCAA Tournament Committee to participate in its championship format. Second, "at-large" bids are extended by the NIT tournament committee to other teams that are generally based on their regular season performances.
3 In 2006 the NIT began seeding the 32 participating teams, thus giving each a rank within the tournament. Today, the 32 teams are spread across four separate brackets, wherein each team is seeded 1 through 8, with the 1 seeds being the "best" teams and the 8 seeds being the "worst" teams. These seedings are then used to determine both matchups and game locations.
Like the NCAAT, the NIT format begins with the highest seeds playing the lowest seeds in each bracket, such that the first-round matchups are 1 vs. 8, 2 vs. 7, 3 vs. 6, and 4 vs. 5. The second round matchups are winner of 1 vs. 8 and winner of 4 vs. 5, and winner of 3 vs. 6 and winner of 2 vs. 7. The second round winners face off for the privilege of participating in the semifinal round in New York City, where up to and including the third round, the higher-seeded team is awarded home court advantage. Although now owned by the NCAA, the NIT is in a much different financial situation than the NCAAT due to several disadvantages. The tournament consists of the bottom third of the top 100 teams and is played at the same time as the women and men are playing for national championships. The old joke is that "NIT" stands for "No Important Teams."
5 As a result, fan interest is relatively low -even the 2012-13 championship game between Baylor and Iowa drew only 1.3 million viewers. 6 The lack of interest translates into less financial value. ESPN bought the rights to televise the NIT and 24 other NCAA championships from 2012 to 2023-24 for a relatively paltry $500 million. 7 With little fan interest and many substitutes available, operating a profitable NIT is problematic. The NIT solution is to play games, with the exception of the semifinals and finals, on the higher seed's home court. This advantage helps increase both gate revenue and the probability of an attractive match-up for the final game.
Previous Literature: A Brief Review
If the seeding provides useful information, a higher seed should be more likely to defeat a lower seed. This result and other related issues have been empirically investigated for the men's NCAAT by Schwertman, Schenk and Holbrook (1996) , Boulier and Stekler (1999) , Caudill and Godwin (2002), Caudill (2003) , Zimmer and Kuethe (2008) , and Coleman, DuMond, and Lynch (2010) . The value of seedings has also been investigated for tennis by del Corral (2009) and for the World Cup (soccer) by Monks and Husch (2009) . Below we examine previous research with the most bearing on the present study in more detail.
Our paper has most in common with the study of Schwertman, Schenk and Holbrook (1996) , who analyze NCAAT results from 1985-1994 in order to estimate the probability that the higher-seeded team wins a given NCAAT contest. Using nonlinear models to account for asymmetric differences in teams' strength, wherein the absolute value of the seeding difference is the independent variable, these authors find a positive and significant result for the seeding difference regressor.
8 This result is supported by probit estimation in Boulier and Stekler (1999) , which compares NCAAT results to those from professional tennis, which also involves seeding differentials.
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International Journal of Statistics and Probability Vol. 4, No. 3; 2015 The Schwertman et al. (1996 result is also supported by Caudill and Godwin (2002) , who examine NCAAT contests over the 1985-1998 period. These authors attempt to improve upon previous work by using a skewed logit model in order to account for heterogeneous skewness in order to improve the accuracy of the probability predictions. 9 Caudill and Godwin (2002) find the greater the seeding differential the higher the probability that the higher-seeded team wins a given NCAAT contest, and also that the higher the seed value of the highest seed in an NCAAT game, the greater the probability that the higher seed wins. More recently, the first of the two Caudill-Godwin findings is verified by Mixon and Withers (2005) , who examine NCAAT outcomes over the 1985-2004 period using linear probability and simple logit models. They find that larger seeding differentials lead to higher probabilities that the higher-seed wins. However, the idea that these probabilities are sensitive to the seeding of the favored team falls (at the 0.165 level) just outside of the usual significance levels (Mixon and Withers, 2005) .
Given the differences between the NCAAT and NIT formats mentioned above, any investigation into the relationship between seeding differentials and the probability that the higher seed wins in the NIT will involve the concept of home court advantage. Harville and Smith (1994) used data from the 1991-1992 season to measure the effect of home-court advantage in college basketball. As expected, they find a positive and significant impact from playing at home, which, in some cases, exceeds four points. Relatedly, Smith and Schwertman (1999) use NCAAT data to determine whether seed differences can predict the margin of victory and whether the NCAAT committee does a successful job in seeding tournament teams. They find that seeding differences do accurately predict margin of victory, however the vast majority of the games they analyze occur during the first round, where the seed difference is greatest and the outcome is arguably easiest to predict.
Data, Empirical Models and Estimation Results
The data used in this study cover the first three rounds of each NIT contest. As such, our statistical results are based on only those matchups wherein the two teams receive different seeds and a home court advantage is awarded to one of the two teams. There were 260 games contested during this period, 28 in each year from 2007-2014, and 36 in 2006 due to the additional opening round games that year. Our empirical models employ two separate dependent variables -HighSeedWins and ScoreDiff. The former of these is a dummy variable equal to 1 if the higher-seeded team in an NIT matchup wins, and 0 otherwise. The latter is a continuous variable equal to the difference between the higher-seeded team's score and that of the lower-seeded team. In some cases (i.e., when the higher seed wins) ScoreDiff will be greater than zero, while in others it will be less than zero. Both of these variables are a function of SeedDiff, which is the absolute value of the seeding difference between the two teams in each NIT contest. In the HighSeedWins model, we expect that, when estimated by OLS, the intercept term will retain an estimate in excess of 0.5, with the excess indicating the home court advantage. As the seeding difference climbs, however, the positive value of the parameter attached to SeedDiff will augment the value of the intercept and result in higher estimated values of HighSeedWins.
The set of estimates reported in Table 1 come from the type of OLS model described above. In this case, SeedDiff is positive, as expected, retaining an estimate of 0.048, indicating that for every 1-unit value in seed difference the probability of victory for the higher seed increases by about 4.8 percentage points. This result, using robust standard errors (White, 1980) , is significant at the .01 level (based on a t-ratio of 3.88). It is interesting to compare our results to the analysis of the NCAAT by Schwertman, Schenk and Holbrook (1996) . The estimated intercept for their model is 0.535, while our estimate for the NIT is 0.569. Both exceed 0.5,
International Journal of Statistics and Probability Vol. 4, No. 3; 2015 but our estimate for the NIT is larger, which is not surprising as our higher seeds are given home court advantage. The excess (intercept minus 0.5) is about double for the NIT data. The seed differential estimate in that studyapproximately 0.030 -is only about 63 percent of the size of that found for the NIT in this study, suggesting that seeding differentials may have a smaller impact on the outcome of games in the NCAAT. This is somewhat surprising, but suggests an increasing decrease in quality as for lower-ranked teams. Stated differently, the top two seeds in an NCAAT bracket are more closely matched than the top two seeds in an NIT bracket. A similar conclusion is reached when compared to the marginal probability estimate (from a logistic regression) of about 0.035 found in Mixon and Withers (2005) , which also analyzes the impact of seeding differentials using NCAAT data. 11 Lastly, given that our model above employs a dummy variable on the left-hand side, we also employ probit estimation in order to constrain x'β to the 0-1 interval (Greene, 2003) . As indicated in Table 1 , the estimated intercept of this model is 0.118, while the estimate for SeedDiff is equal to 0.158. The latter estimate is statistically significant at the .01 level (based on a t-value of 3.64), and it compares as expected to that of 0.106 from Caudill and Godwin's (2002) study of NCAAT games, which do not involve home court advantages.
12
Total probability estimates of a higher seed win in a typical NIT game, for seed differences ranging from one to seven, are provided in Table 2 . The estimates from the OLS regression, which are provided in the second column, suggest that in a closely-seeded contest, the higher seed faces a probability of winning of about 0.62. That probability rises as the quality of the higher-seeded team's opponent falls, reaching a zenith of about 0.91 for a seed difference of seven. These results are compared to estimates computed from the logit regression reported in Mixon and Withers (2005) based on results from NCAAT games. Within the context of the NCAAT, the higher seed faces a probability of winning of only about 0.53 involving a matchup of closely-seeded teams. As before, this probability rises as the quality of the higher-seeded team's opponent falls, reaching a maximum of about 0.77 for a seed difference of seven. Again, this comparison produces the expected relationship given that the NIT, unlike the NCAAT, involves home-court advantages. Table 2 also provides a comparison between the probit model estimates in this study and the column four (of Table 2 ) results from Mixon and Withers (2005) . Again, the estimates using the NIT sample are all substantially larger than those computed from Mixon and Withers (2005) , which analyzed NCAAT games. In this case, closely-seeded contests result in a probability that the higher-seeded team wins of about 0.62. As before, as the quality of the opponent diminishes, the probability of a higher seed emerging victorious rises, reaching a peak of about 0.90 in a contest between a 1-seed and an 8-seed.
Next, we develop another basic model to explore the relationship between seed difference and score differential between teams in each NIT contest. The score difference (i.e., ScoreDiff) uses the higher seeded team first, and is a function of SeedDiff. As in the case of HiSeedWin, larger values of SeedDiff are expected to lead to larger values of ScoreDiff. Results from OLS estimation of this relationship are presented in Table 3 . If the seeding were true, the intercept would be zero, indicating no advantage for two equal teams playing on a neutral court. That is not the case in the NIT, and our value of 1.392 again indicates the home court advantage. The results in Table 3 indicate that for every 1-unit of seeding difference, the higher seed wins by an estimated margin of just over two points. As such, first-round contests between 1-seeds and 8-seeds are expected to result in victory margins of almost 15 points, a total that pairs with an estimated probability of winning of about 0.9 (see Table 2 ).
Concluding Remarks
Seeding and selection decisions are often very difficult and controversial when applied to collegiate sporting events, such as the men's postseason basketball tournaments -the National Invitation Tournament and the NCAA Tournament. This study examines seeding in the NIT over most of the past decade, as has been done by other researchers regarding the NCAA Tournament. Our statistical results indicate that seeding differentials in the NIT are positively related to both the probability that the higher seed wins and the score differential, again favoring the higher seed. These findings suggest that the NIT selection committee has been efficient in its effort to seed tournament participants since 2006, when seeding of teams began. 
